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Summary of the Article for News Release 
 

The study reported for this article was performed by a detailed analysis of crash reports that 

occurred on July 1-7 in the five calendar years (2016-2020) for which data were available.  The 

numbers that are given are for all five years so to reduce them to annual numbers, just divide by 

5.  The study employed the IMPACT module of the CARE system, which automatically 

compares crash subsets to mine the data for over-representations (items that are significantly 

higher than what would be expected in the general population of crashes).   

 

Two comparisons were employed: (1) a comparison of all July 1-7 crashes against all crashes in 

the rest of the week periods, and (2) a comparison of the more sever crashes during July 1-7 

(fatal and the highest non-fatal category) against all other crashes.  This second comparison 

surfaced items that are more likely to cause death, and they will be referred to as severe crashes 

in the rest of this article. 

 

HOLIDAY ITSELF 

As expected, the total number of crashes on the July 4th holidays were relatively low compared to 

the three days before and after due to a lack of travel on the holiday itself.  In this case the 1,449 

crashes on July 4th were 25% below the average of 1,920 crashes per day for all seven days.  

The 11 fatal crashes on the July 4th 24-hour day period, however, are highly over-

represented, being 26% higher than the number of fatal crashes that would be expected 

from the total number of crashes that occurred on July 4th.  This holiday was also found to 

be highly over-represented in the two most severe non-fatal crash severities.  The following 

display shows these results graphically. 
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TRAFFIC VOLUME 

Consider first the blue bars, which represent the total crashes on each day.  July 1 has slightly 

more than the average, and it is quite clear that July 4th is the lowest crash day.  This indicates 

that the traffic volume is significantly lower during the holiday itself, although the same 

cannot be said for the three days before and the three days after, which have about 3% 

more crashes than the average crash per day in July.  Try to just see the blue bars and ignore 

the others, and notice that the distribution of the 7-day period is much more uniform that any of 

the other bars.  Then notice again that July 4th is exceptionally low in this distribution. 

 

Now let us consider the fatal crashes given by the red bars.  July 1st started out with 8 fatal 

crashes, which was about 10% of the 7 day period.  July 7th at the other end of the display is 

close with a total of 9 fatal crashes.  A primary cause of fatal crashes is speed, so it appears that 

those who have taken a July 4th holiday may well be anxious (speeding) to return home, which 

could be compounded with their lack of sleep and/or use of drugs (including alcohol).  No simple 

answer can be given for the spike on July 2, but it is important to see that fatal crashes can occur 

at any time.  While July 4th is about average for fatal crashes over the seven days, as stated 

above, the number of fatal crashes on that day is significantly higher than would be expected 

from their proportion of total crashes. 

 

The orange bars provide an additional metric for severe crashes which tend to show the potential 

for additional fatal crashes, since often the only difference between a severe injury and a fatality 

crash is one of chance and perhaps a few miles per hour in speed.  These generally follow the 

distribution of the total crashes.  However, July 4th is the greatest exception to this rule.  The high 

percentage of severe injuries confirms the fatal crash finding, and establishes that the crashes 

occurring on the 4th of July, while fewer in number, tend to be significantly more severe. 

 

TIME 

Generally, July 1-7 cases occur in mid-day when it is expected the vacation type traffic will be 

highest.  It is also over-represented from 9 PM until Midnight, which may reflect the use of 

alcohol or drugs from those taking advantage of their days off.  A very different picture 

emerges when we restrict the comparison to the higher severity crashes during July 1-7.  The 9 

PM until midnight becomes much more pronounced, and all early morning hours are over-

represented from 1:00 AM through 6:59 AM.  The obvious cause of this is Impaired Driving 

(AKA DUI), which we will consider next.  Interestingly, the typical increases in ID-caused 

crashes on the weekends (especially Saturday and Sunday early mornings) were still in effect, 

and the holiday off-days seemed to have little change on the crashes during these hours.  

ADVICE: avoid all late night hours, and especially those on weekends and before/after the 

July 4th holiday itself. 

 

ID/DUI 

Considering the use of alcohol and drugs, that occurred in the more severe crashes: (1) there 

were 75 crashes involving alcohol during the July 1-7 period (4.8 times that expected compared 

to other times of year); and (2) there were 34 crashes involving drugs (6.4 times expected).  This 
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validates that the shift in time was caused by increased use of alcohol and drugs, and it further 

confirms that these crashes are significantly more severe than crashes not caused by drugs or 

alcohol.  ADVICE: never drive after using any level of drugs (even prescription) or alcohol, and 

do not ride with anyone who has.  Further, avoid the times and locations when/where ID/DUI-

caused crashes are most likely. 

 

RESTRAINTS 

The most valuable defensive action to save the lives of your passengers is proper use of 

restraints.  The probability of a fatal crash when the occupants are not restrained is 1 in 25, 

which is 45 times the probability of being killed (1 in 1129) when properly restrained.  

Unfortunately, lack of proper restraints is very highly correlated with the use of alcohol/drugs as 

well as other risky behavior, such as very high speeds.  These restraint estimates were obtained 

from all crashes in the 2016-2020 time-frame, but they would apply to all crashes at all times, 

including the days around July 4th.   ADVICE: get into such a habit of buckling up that you just 

do not feel right riding in a motor vehicle without being properly restrained – if we all had such 

habits, it would save the lives of hundreds of people each year. 

 

SPEED INDICATORS 

To illustrate this vulnerability without restraints, the First Harmful Events of severe crashes, 

given in order of highest frequency first: Ran Off Road (right or left), Collision with Tree, 

Overturn/Rollover, Collision with Ditch, Collision with Pedestrian.  There is no doubt that 

these events are most often caused by excessive speed.  Primary Contributing Circumstances 

(PCC) lists “Over Speed Limit” to be the top over-represented item for severe crashes.  In 

addition, it is clear that the other PCC items listed are heavily related to, if not directly caused by 

excessive speed: Driving Too Fast for Conditions, Aggressive Operation, Swerved, and 

Over Correcting/Over Steering.  Impaired Driving (DUI), which is also highly correlated 

with excessive speed is at the top of the PCC causal list.  This deadly combination was discussed 

in more detail above.  ADVICE: recognize that you double your survival chances by reducing 

your speed by 10 miles per hour for all speeds over 40 MPH. 

 

PEDESTRIANS 

There were 95 pedestrians involved in July 4th week crashes over the five-year period, of which 

over 40 were listed as having contributing pedestrian actions.  This makes the July 4th week 

17.2% above what would be expected if this were an average week.  Most of the more severe 

pedestrian crashes have been found to be the fault of the pedestrian.  The following is a list of all 

of contributory pedestrian actions in order of highest frequency first: Improper Crossing, 

Impaired Walking Alcohol/Drugs, Pedestrian Failure to Yield Right-Of-Way, In Roadway 

(Standing/On Knees/Lying), Darting, Inattentive e.g. Talking or Eating, Not Visible (Dark 

Clothing), Walking on Wrong Side of Road, and Failure to Obey Traffic 

Signs/Signals/Officer.  ADVICE: never assume you can be seen (especially at night) and avoid 

all risky actions, especially using alcohol or drugs and walking with traffic.  If you are not seen, 

you have a greater chance of avoiding the vehicle than it does at the last second. 
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MOTORCYCLES 

 

Motorcycles were found to be the most over-represented vehicle for severe crashes.  With 38 

severe and 108 general crashes, these were found to be over 9 times the expected proportion 

of severe crashes during the remainder of the year.  ADVICE: if you are not an experienced 

motorcycle driver, do not venture into heavy traffic, especially that encountered before and after 

major holidays, such as July 4th. 
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Quick Summary of Interesting (Some Counterintuitive) Findings 
 

Quick notes all for July 1-7: 

• Time of day = most significant attribute – largest over-representations: mid-day 10AM to 

3PM and late evening hours 9 PM until Midnight. 

o Severe crashes very significant (most over twice expected): 9PM through 7AM  

• Avoid early morning Saturday and Sunday regardless of the July 4th day. 

• Major problems, combinations of DUI, Speed and Aggressive Operation. 

o High severity:  add Fatigued/Asleep, Ran off Road (all over twice expected) 

• C017 crashes in general: collision between 2 vehicles is 10 times the next collision type. 

• State and Interstate roadways will have greater volume; if there is a choice, choose the 

Interstate even if somewhat longer trip time.   

o Severe crashes greatly over-represented on County and State routes 

• Highest frequency of First Harmful Events resulting in severe crashes: 

       Collision with Tree 62 

       Overturn/Rollover 42 

       Collision with Ditch 49 

       Collision Pedestrian 23 

       Ran Off Road Left 24 

 

• Driver/Passenger failed to Use proper restraint 

o 3.4% in general 

o 23.3% for severe crashes = 8 times the non-restrained of general population 

o Prob of fatality None Used 1 in 25 = 45 times the prob if restrained 

o Prob of fatality Shoulder and Lap Belt Used  1 in 1129 

 

• Pedestrian Violations PCC  = 37 

o E Improper Crossing   21 

o Pedestrian Under the Influence 5 

o Failed to Yield the Right-of-Way 3 

o E Lying or Sitting in Roadway 1 

o E Not Visible    1 

o E Wrong Side of Road  1 

o E Distracted by Use of Electronic Communication Device 1 

o Unseen Object/Person/Vehicle 3 

o E Aggressive Operation  1 

 

• C304 Pedestrian Actions = 43 out of 92 crashes involving 95 peds 

o Improper Crossing     16 

o Failure to Yield Right-Of-Way   6 

o In Roadway (Standing/On Knees/Lying)  5 
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o Darting      4 

o Inattentive (Talking/Eating)    3 

o Not Visible (Dark Clothing)    3 

o Wrong Side of Road     2 

o Improper Turn/Merge     1 

o Unknown      1 

o No Improper Action     1 

o Failure to Obey Traffic Signs/Signals/Officer 1 

 

• C308 – Pedestrian condition 

o Physical Impairment = 2 

o Emotional Depressed = 4 

o Under the influence = 8 

o 309 = 6 Alcohol;   310 = 7 Other Drugs 

 

• Pedestrian crashes throughout the 5 years  = 4090  in any 7 day period 

o = All ped crashes is 2.24 per day = 15.1 per 7 days 

o C057 = 92 per 5 seven-day periods =  

o See Excel Day by Severity == appears 4th week is 17.2% above normal. 

 

• CU Type  C101 

o Motorcycles are most O-R for severe crashes with 38 severe and 108 general 

crashes – over 9 times the expected proportion 

o C025 by C101 severity by vehicle type 

o Fatalities = 81 

▪ Pedestrian = 9; Motorcycle = 7 

▪ Pas car= 35;  SUV = 13 

 

• DUI 

o C121 General proportion = 3.8% = 511 cases alc or drugs (O-R=1.233) 

o Severe crashes = 76 = 13.01% = 4.2 times what is expected (3.11%) 

 

• C122-3 to compare with above 

o C122 Ofcr Op Alc 4.42%  496        16.06 75 for more severe  OR=4.776 

o C123 Ofcr op Drgs 1.46%  161 7.68  34 for more severe  OR=6.434  

 

• C204 General CU Sequence of Events #1 

o Ran Off Road Right 1096 

o Collision with Parked Motor Vehicle 732 

o Ran Off Road Left 630 

o Evasive Action (Swerve/Brake) 731 

o Crossed Centerline 347 

o Vehicle Defect/Component Failure 97 
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• C204 Severe Crashes CU Sequenced of Events #1 

o Ran Off Road Right 137 

o Ran Off Road Left 74 

o Crossed Centerline 43 

o Evasive Action (Swerve/Brake) 46 

o Collision with Non-Motorist: Pedestrian 14 

o  

 

Additional details: 

• Primary Contributing Circumstances (significantly over-represented): 

     ITEM                           OVER EXPECTED      CRASHES (5 yrs) 

          DUI 25.2%                           450   

          Over Speed Limit 32.1%                           252   

          Fatigued/Asleep 24.5%                           283   

          Defective Equipment 23.1%                           264       

         Driving too Fast for Conditions   9.1%                           557       

         Aggressive Operation  19.4%                          272       

 

• Most Harmful Events with greater than 350 occurrences  

Collision with Vehicle in Traffic 8,938 

Collision with Parked Motor Vehicle    773 

Overturn/Rollover    495 

Collision with Tree    480 

Collision with Ditch    360 
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July 4th Week Crashes by Severity 
 

The following displays indicate how crashes were distributed as given by July 4th week using 

CY2016-2020 data. 

July 4th Week Days by Severity (with percentages) 

 

 
 

July 4th Week Days by Severity (without percentages) 
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As expected, the total number of crashes on the July 4th holiday itself was down, in this case to 

1,449 crashes as compared to the averages of 1,920 crashes per day for all seven days.  The 11 

fatal crashes on the July 4th 24-hour day period, however, are highly over-represented, as 

indicated by the red background.  Red indicates more than 10% over-represented, while the 

yellow background indicates any over-representation above average, and the white backgrounds 

are under-represented.  July 4th was also highly over-represented in the two most severe non-fatal 

crash severities.  The following display shows a different perspective of those above. 

 

 

 
 

 

To understand the information conveyed by the display above, consider first the blue bars, which 

represent the total crashes on each day.  July 1 has slightly more than the average, and it is quite 

clear that July 4th is the lowest crash day.  This indicates that the traffic volume is significantly 

lower during the holiday itself, although the same cannot be said for the three days before and 

the three days after, which have about 3% more crashes than the average crash per day in July 

for the five years of this study.  Try to just see the blue bars and ignore the others, and notice that 
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the distribution of the 7 day period is much more uniform that any of the other bars.  Then notice 

again where July 4th is in this distribution. 

 

Now let us consider the fatal crashes given by the red bars.  July 1st started out with 8 fatal 

crashes, which was about 10% of the 7 day period.  July 7th at the other end of the display is 

close with a total of 9 fatal crashes.  A primary cause of fatal crashes is speed, so it appears that 

those who have taken a July 4th holiday may well be anxious (speeding) to return home, which 

could be compounded with their lack of sleep and/or use of drugs.  No comparable simple 

answer can be given for the spike on  July 2, but it is important to see that fatal crashes can occur 

at any time.  While July 4th is about average for fatal crashes, the number of fatal crashes is 

significantly higher than would be expected from their proportion of total crashes. 

 

The orange bars provide an additional metric for severe crashes which tend to show the potential 

for additional fatal crashes, since often the only difference between a severe injury and a fatality 

is one of chance and perhaps a few  miles per hour in speed.  These generally follow the 

distribution of the total crashes.  However July 4th is the greatest exception to this rule.  The high 

percentage of severe injuries confirms the fatal crash finding, and establishes that the crashes 

occurring on the 4th of July, although fewer in number, tend to be significantly more severe. 
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IMPACT Analyses Revealing Crash Differences in July 4th Weeks 2016-20 
 

C008 Time of Day 
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C008 Severe Crashes Time of Day 
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C006 Day of the Week 
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Time of Day by Day of the Week 
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C011 Highway Classification 

 

 
 

 

C011 Severe Crashes Highway Classification 
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C015 Primary Contributing Circumstances 

 

 
 

Reran excluding all items that had MaxGains < Abs(15) 
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C015 Severe Crashes Primary Contributing Circumstances 
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C017 First Harmful Event 

 

 
 

Reran excluding all items that had MaxGains < Abs(10). 
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C023 Manner of Crash 
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C023 Severe Crashes Manner of Crash 
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C026 Crash Severity 

 

 
 

 

C026 Severe Crashes Crash Severity 
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C061 Number Killed 
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C323 CU Driver/Non Motorist Safety Equipment 
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C323 Severe Crashes CU Driver/Non Motorist Safety Equipment 
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P328 Crosstab: Injury Type by P323 Restraint Use (all data 2016-2020) 

 

 
 

Prob of fatality None Used    1 in 25 = 45 times the prob if restrained 

Prob of fatality Shoulder and Lap Belt Used  1 in 1129 
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C057 Number of Pedestrians 

 

 
 

 

C057 Severe Crashes Number of Pedestrians 
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C015 PCC for Pedestrian Violations 
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C301 CU Non-Motorist Prior Action (Pedestrian) 
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C304 CU Non-Motorist Action at time of Crash #1 
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C305 by C306: CU Non-Motorist Action at time of Crash #1 vs #2 
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308 CU Non-Motorist Condition (Pedestrian) 
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C309 CU NON-Motorist Officer Opinion Alcohol 

 

 
 

C310 CU NON-Motorist Officer Opinion Drugs 
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C101 Causal Unit (CU) Type 

 

 
 

Reran with all Causal Units less than 20 removed. 
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C101 Severe Crashes Causal Unit (CU) Type 
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C025 by C101 Severity by Causal Vehicle Type 
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C121 CU Driver Condition 
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C121 Severe Crashes CU Driver Condition 
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C122 CU Driver Officer Opinion Alcohol 

 

 
 

 

C122 Severe Crashes CU Driver Officer Opinion Alcohol 
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C123 CU Driver Officer Opinion Drugs (Other than Alcohol) 

 

 
 

 

C123 Severe Crashes CU Driver Officer Opinion Drugs (Other than Alcohol) 
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C204 CU Sequence of Events #1 

 

 
 

Items with less than 40 occurrences were removed and the IMPACT was rerun. 
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C204 Severe Crashes CU Sequence of Events #1 
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Eliminated items less than 3 occurrences and reran. 
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